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VALIDITY OF WEB-BASED SURVEY IN IS RELATED
RESEARCH AS AN ALTERNATIVE TO MAIL SURVEY
Changsoo Sohn
St. Cloud State University
csohn@stcloudstate.edu
Abstract
Internet technology enabled many researchers to use the web as a tool for IS related research survey.  But, they
conducted web-based survey without verification of validity as an alternative to or substitute for mail survey.
This study compared web-based survey with mail survey to check validity of web-based survey as an alternative
to mail survey.  Web-based survey has different characteristics in terms of demographic preference, response
speed, response rate, cost, and so on.  However, there exists no difference in survey results.  Thus, web-based
survey can be an alternative to mail survey.  But, researchers have to be careful in selecting sample because
of differences in demographic preferences.
Keywords:  Web-based survey, e-mail survey, mail survey, methodology, questionnaire survey tool
Introduction
With the help of Internet technology, many researchers use e-mail survey or web-based  survey for their research.  Web-based
survey may save time and cost, increase response speed, and integrate many multimedia related technology to improve the
questionnaire design.  Because of these benefits, web-based survey is popularized to many researchers.
However, when researchers use web-based survey, they assume web-based survey is an alternative to mail survey.  They seemed
to believe that web-based survey could replace mail survey.   Since the mode of media is different, respondents’ behavior may
be different.  Currently, there are few studies to verify the validity of web-based survey.  No guideline exists to conduct web-based
survey.  
This study is going to analyze the validity of web-based survey and verify whether or not web-based survey is appropriate as an
alternative to mail survey.  Thus, research question is “is the web-based survey a valid method as an alternative to mail survey?”
This study will identify the characteristics of each method through comparison of web-based survey and mail survey.  Based on
the results, this study will give implication of validity of web-based survey in IS related research and guidelines to use web-based
survey.  Finally, this study will conclude with some comments.
Literature Review
Only few studies for validity of web-based survey are conducted in the management information systems area, even though many
studies have used web as a tool to collect data.  Previous studies analyzed e-mail survey, not the web-based survey.  But, the web-
based survey has to accompany e-mail message.  For this study, e-mail survey is considered as a part of web-based survey.  
Major advantages of web-based survey are cost and time saving.  Web-based survey can eliminate the paper cost and mailing costs
like stamp, envelope, and return envelope.  In addition, time saving includes elimination of mailing works and reduction of
response time (Bachmann et al., 1996; Mehta and Sivadas, 1995; Kiesler and Sproull, 1986; Schaefer and Dillman, 1988; Weible
and Wallace, 1998).  
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Despite of these benefits, one concern of web-based survey is the  response rate.  According to the previous studies, there exist
no consistent results of the response rate.  Some of them show that mail survey has higher response rate than web-based survey
(Schuldt and Totten, 1994; Tse et al., 1995; Bachmann et al., 1996).  Other studies indicate that there is not much difference in
response rate (Mehta and Sivadas, 1995; Weible and Wallace, 1998; Schaefer and Dillman, 1998).  In contrast, some studies
reveals that web-based survey including e-mail survey has higher response rate than mail survey (Kiesler and Sproull, 1986;
Parker, 1992).  The reasons of diverse response rate may come from homogeneous sample, small sample sizes, and survey topic
(Sheehan and McMillan, 1999).  
Another concern of web-based survey is the demographic characteristics.  If respondents are likely to use Internet, they may prefer
to use web-based survey.  Fram and Grady (1995) found that the current dominant users of the Internet are young and well-
educated males.  This was anticipated by the past studies.  While the younger generation is easy to accept new technology, the
older generation rejects new technology (Zeithaml and Gilly, 1987).  The other studies proposed that education and income would
be positively related to new technology (Kerschner and Chelsvig, 1981; Rogers, 1983).  From the literature, demographic
characteristics of respondents such as age, education, income, and gender may be factors in determining response rate between
web-based survey and mail survey. 
Empirical Comparison of Web-based Survey and Mail Survey
In order to compare web-based survey and mail survey, the results of eService quality survey are used.  The population for this
study was any customer who had some experience of eServices such as Internet stock trading, Internet-based home banking, and
so on.  In order to identify customers with experience of Internet-based financial services, this study used a commercial database
that provided potential respondents from online subscribers interested in trading stocks, bonds, mutual funds, commodities and
options over the Internet.   
The initial questionnaire was developed and revised following pilot testing. Subsequently, 2000 questionnaires were mailed to
potential respondents.  In addition to a hardcopy version of the questionnaire, the questionnaire was posted on the web. Data
collection was geared to accommodate both modes of responses.  Also, 2000 follow-up e-mails were sent to the 2,000 individuals
in the sample. 
Response Rate
Out of the 2,000 potential respondents, 270 replied.  Among the 270 responses, 66 responses indicated that they have little or no
experience of eServices from Internet-based financial service institutions.  Thus, the remaining 204 valid responses formed the
basis for this study.  
Incidentally, among the 2,000 follow-up e-mails, 358 e-mails were returned (17.9 %).  Based on this information, the initial 2000
mailing pieces may have had incorrect addresses at the rate of 17.9 percent.  Considering the number of incorrect e-mail addresses,
the actual response rate may have been higher and could be estimated to be between 13.6 percent (270 / 2000) and 16.4 percent
(270 / (2000x(1-0.179))).  The 13.6 % response rate can be considered acceptable as generally response rates for questionnaire
surveys in the management information systems area are between 8 and 15 percent.
Compared response rate, web-based survey is slightly higher than mail survey (mail response: 6.5 %, web response: 7.1%).  While
web-based survey can be easily identified by the returned e-mail between incorrect addressing and no response, mail survey is
difficult to identify the reason of non-responses.
Table 1.  Response Rate
Received Response Rate
Mail responses 129 6.5 %
Web responses 141 7.1 %
Total 270 13.6 %
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Table 2. Return Rate
Returned Mail/E-mail Return Rate
Mail responses 35 1.8 % (35/2000)
Web responses (E-mail) 358 17.9 % (358/2000)
Demographical Comparison
Analysis of the respondents’ profile is essential in understanding the sample characteristics.  Demographic variables like age,
gender, annual income level, and education level were analyzed for this purpose.  According to Table 3, ages of most respondents
range from 26 to 55 years (83.3 %).  
Table 3. Respondent Profile:  Age
Age
(Years)
Mail Responses Web Responses Total
Freq. Percent Freq. Percent Freq. Percent
< 18 - -   1   0.9  1   0.5
19 – 25    1   1.1 12 10.6 13   6.4
26 – 30    8   8.9 16 14.2 24 11.8
31 – 35  15 16.7 16 14.2 31 15.3
36 – 40  15 16.7 20 17.6 35 17.2
41 – 45  15 16.7 13 11.5 28 13.8
46 – 50  11 12.2 15 13.3 26 12.8
51 – 55  17 18.8   9   8.0 26 12.8
56 – 60    3   3.3 10   8.8 13   6.4
61 +    5   5.6   1   0.9   6   3.0
Total 90 113   203* 100.0 %
  * Missing cases: 1
Table 3 shows that mail and web responses have a different pattern for categorized age groups.  The younger respondents appear
to favor web responses as compared to the older respondents.  A quick glance indicates that the less than 30 age group looks
different from the over 51 age group with respect to mail and web responses.  A Chi-square test was used  to check whether or
not there was a difference between the two groups’ demographic characteristics.  The following tables summarize the  results. 
Table 4.  P2 Test:  Age related Mode of Response Bias
Age Group Mail Responses Web Responses d.f. P2 Value Critical Value* 
Less than 30    10 (11.0 %)  29 (25.9 %)
2 15.544 9.210
30 – 50    56 (61.5 %)  64 (57.2 %)
51 +         25 (27.5 %)  19 (16.9 %)
Total         91      112 
  * 1% significance level
The Chi-square test indicated that the younger respondents preferred web responses to mail responses.  At the 1 % significance
level, age group differences are significant.  
As shown in Table 5, a majority of the respondents are male (82.9 %).  It appears that males prefer web responses, while females
prefer mail responses.  
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Table 5.  Respondent Profile: Gender
Gender
Mail
Responses
Web
Responses
Total
Freq. Percent Freq. Percent Freq. Percent
Male   66 74.2  99   90.0 165   82.9
Female   23 25.8  11   10.0   34   17.1
Total   89 110 199* 100.0 %
  * Missing cases: 5
Like the Chi-square value for age, the Chi-square value for gender differences is significant at the 1% level.  Thus, male
respondents prefer to respond over the Internet, while female respondents prefer to use mail survey.  
Table 6.  P2 Test: Gender Related Mode of Response Bias
Gender Group Mail Responses Web Responses d.f. P2 Value Critical Value 
Male 67 (74.4 %) 98 (89.9 %)
1 12.614 6.635*Female 23 (25.6 %) 11 (10.1 %)
Total 90 109 
 * 1% significance level
However, there are no significant differences between web and mail responses in income level and education level.  In Table 7,
most respondents indicate their annual income to be more than $30,000 (92.3 %).  30 percent of respondents indicated more than
$100,000 annual income.  
Table 7. Respondent Profile: Annual Income Level
Annual Income
Level
Mail
Responses
Web
Responses
Total
Freq. Percent Freq. Percent Freq. Percent
Less than $20,000    3    3.5   3   2.9   6   3.2
20,000 – 29,999    -    -   6   5.7   6   3.2
30,000 – 39,999  10  11.8   6   5.7 16   8.4
40,000 – 49,999    6    7.1 10   9.5 16   8.4
50,000 – 59,999    9  10.6   8   7.6 17   8.9
60,000 – 69,999    8    9.4 11 10.5 19 10.1
70,000 – 79,999    8    9.4 16 15.3 24 12.6
80,000 – 89,999  11  12.9   6   5.7 17   8.9
90,000 – 99,999    4    4.7   8   7.6 12   6.3
100,000 – 199,999  20  23.5 25 23.8 45  23.7
200,000 +    6    7.1   6   5.7 12    6.3
Total   85 105 190* 100.0 %
* Missing cases: 14
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Table 8. P2 Test:  Income Related Mode of Response Bias
Income Level Mail Responses Web Responses d.f. P2 Value Critical Value* 
0 – 39,999 13 (15.3 %)  15 (14.3 %)
3 0.192 6.251
40,000 – 69,999 23 (27.1 %)  29 (27.6 %)
70,000 – 99,999 23 (27.1 %) 30 (28.5 %)
100,000 + 26 (30.6 %)  31 (29.6 %)
Total      85    105 
   *1% significance level
In Table 9, most of the respondents have at least an associates degree (96.5 %) and 70.3 percent have a baccalaureate or higher
degree.  
Table 9. Respondent Profile: Education Level
Education Level
Mail Responses Web Responses Total
Freq. Percent Freq. Percent Freq. Percent
High School graduate    3    3.3    4   3.6   7   3.5
Some College/Associate degree  23  25.6  30 26.8 53 26.2
Baccalaureate degree  34  37.8  40 35.7 74 36.6
Master’s degree  20  22.2  26 23.2 46 22.8
Doctorate or Professional  10  11.1  12   10.7 22 10.9
Total 90 112 202* 100.0%
  *Missing cases: 2
Table 10. P2 Test: Education related Mode of Response Bias
Income Level Mail Responses Web Responses d.f. P2 Value Critical Value* 
At least Associate degree    26 (28.9 %)  34 (30.4 %)
3 0.256 6.251
Baccalaureate degree    34 (37.8 %)  40 (35.7 %)
Master degree       20 (22.2 %) 26 (23.2 %)
Doctorate or Professional       10 (11.1 %)  12 (10.7 %)
Total       90    112 
* 1% significance level
Assessing Validity
In order to check validity of both methods, each variable is compared.  If there is no mean difference, both methods are assumed
to generate similar results.
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Table 11. Mean Differences of Responses between Web-based Survey and Mail Survey
Items Mean(Mail)
Mean 
(Web)
Mean 
Diff.
S.D.
Diff.
t value d.f. P value
Q1. How do you evaluate the Internet-based financial services? 5.80 5.81 -0.01 1.53 -0.07 83 0.943
Q2. The company promptly informs customers when the service
will be performed.
3.77 3.94 -0.17 1.31 -119 80 0.239
Q3. I receive prompt responses for my requests. 3.60 3.80 -0.20 1.42 -1.34 88 0.184
Q4. The account information is updated immediately as soon as
the transaction is finished.
3.58 3.85 -0.27 1.75 -1.45 88 0.150
Q5. The company provides real-time information. 3.71 3.75 -0.04 1.57 -0.27 88 0.788
Q6. The company gives me individual attention. 3.17 3.20 -0.03 1.67 -0.19 88 0.849
Q7. The contact person understands my specific needs. 3.52 3.72 -0.20 1.98 -0.96 88 0.337
Q8. The contact person is knowledgeable. 3.73 3.92 -0.19 1.63 -1.11 87 0.270
Q9. It is very convenient to contact employees when I have
complaints or questions.
3.13 3.29 -0.16 1.74 -0.84 78 0.402
Q10. The company provides many services that I am looking
for.
3.69 3.88 -0.19 1.04 -1.69 83 0.095
Q11. The company provides many options for delivery. 3.29 3.61 -0.32 1.27 -2.24 76 0.028**
Q12. I trust the company. 3.80 4.01 -0.21 1.14 -1.72 83 0.089
Q13. I trust Internet-based services provided by the company 3.87 4.07 -0.20 1.22 -1.51 84 0.135
Q14. I am comfortable dealing with financial transactions with
the company.
4.07 4.15 -0.08 0.97 -0.78 85 0.440
Q15. The company will not misuse my personal information. 3.49 3.66 -0.17 1.42 -1.14 85 0.259
Q16. The company will not misuse my account information. 3.67 4.01 -0.34 1.25 -2.50 85 0.014**
Q17. When the company promises to do something, it does so. 3.80 3.95 -0.15 1.09 -1.30 83 0.198
Q18. The company keeps my records accurately. 3.95 4.19 -0.23 0.99 -2.18 85 0.032**
Q19. The company’s system is always working well. 3.43 3.60 -0.17 1.50 -1.08 85 0.285
Q20. The company maintains up-to-date web pages. 3.72 4.01 -0.29 1.23 -2.20 85 0.031**
Q21. The web pages have the contents that meet customers’
needs.
3.74 3.95 -0.22 0.91 -2.24 86 0.027**
Q22. The web pages contain just the right amount of
information in a page.
3.42 3.71 -0.29 1.30 -2.07 85 0.041**
Q23. The company’s web pages are visually appealing. 3.44 3.79 -0.35 1.14 -2.85 85 0.005*
Q24. Using the company’s web sites is complicated. 3.44 3.46 -0.02 1.33 -0.16 84 0.871
Q25. Using the company’s web sites requires a lot of effort. 3.59 3.69 -0.09 1.13 -0.76 85 0.449
Q26. It is easy to complete a transaction through the company’s
web sites.
3.76 3.99 -0.23 0.96 -2.23 86 0.028**
Q27. The links on the company’s web sites work well. 3.76 4.05 -0.29 0.89 -2.89 79 0.005*
Q28. Using the company’s web sites is enjoyable. 3.38 3.45 -0.07 1.142 -0.57 84 0.570
Q29. The company’s web sites are useful in getting information. 3.73 4.00 -0.27 1.07 -2.35 83 0.021**
Q30. The company’s web pages provide many useful tools such
as stock screening tools, research tools, etc.
3.49 3.54 -0.05 1.39 -0.33 73 0.740
Q31. The company provides many useful services such as e-
mail subscription, net meeting forum, account alerts, etc.
2.94 3.16 -0.21 1.59 -1.13 69 0.263
Q32. The price is higher than expected. 2.69 2.49 0.21 1.51 1.20 77 0.233
Q33. The price is relatively higher than similar merchants. 2.60 2.54 0.06 1.41 0.40 77 0.689
Q34. The price is higher, compared to the level of service I
received.
2.58 2.57 0.01 1.27 0.09 78 0.929
Q35. How likely is it that you will continue to use this Internet-
based service?
4.14 4.34 -0.20 1.26 -1.52 87 0.132
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Q36. How likely is it that you will switch from your existing
Internet-based company to another?
3.53 3.72 -0.19 1.45 -1.26 86 0.211
Q37. How likely is it that you will recommend this Internet-
based company to others?
3.53 3.73 -0.19 1.42 -1.28 87 0.206
Q38. Overall, how would you rate the quality of service
provided by the company over the Internet?  
5.57 5.79 -0.22 1.69 -1.20 86 0.233
*1 % significance level **5% significance level
Based on the results of t-test, some variables show mean differences between two survey methods.  In order to verify differences,
chi-square tests are conducted.  The results of Chi-square tests indicate whether or not the distribution of responses is statistically
different.  The following table shows that no significant difference exists at the 1 percent significance level.   Thus, both methods
are valid.
Table 12. Chi-Square Test for the Significant Variables
Items P2 Value d.f. Significance
Q11 3.3268 3 0.3439
Q16 2.0401 3 0.5641
Q18 5.6591 3 0.1294
Q20 8.5471 3 0.0360
Q21 6.2955 3 0.0981
Q22 12.8381 4 0.0121
Q23 8.4189 4 0.0774
Q26 5.8434 3 0.1195
Q27 5.4939 3 0.1390
Q29 1.5912 4 0.8104
Conclusion
Web-based survey is compared with mail survey.  In response rate, web-based survey is slightly higher than mail survey.  Web-
based survey has much higher return rate than mail survey.  Two methods are compared in terms of demographic variables like
age, income, gender, and education.  Two methods show that there are differences in age and gender.  The younger generation
prefers to use web-based survey, while the older generation prefers to use mail survey.  Also, male prefers to use web-based
survey, while female prefers to use mail survey.  This may give researchers some implication when they select population or
sample.  In other words, researchers have  to be careful to select sample, considering demographic characteristics.  If the focus
is younger generation, the researcher had better use web-based survey, rather than mail survey, although eventually the result may
not be different, as shown in the t-test and chi-square test.
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